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(57) Abstract: 

PROBLEM TO BE SOLVED: To allow the device to 
employ a lower power supply voltage without 
deteriorating its dynamic range. 

SOLUTION: Each photo diode 4 is provided with four 
vertical transfer electrodes 6a-9a that transfer signal 
charges read from the photo diode 4 to a vertical CCD 
5a. A sum of electrode length of two optional vertical 
transfer electrodes adjacent to each other in a vertical 
transfer direction (vertical direction in Figure) is 
designed to be uniform and the electrode length of every 
other vertical transfer electrodes is selected 
identical. Then the electrode length of a vertical 
electrode 8a acting also for transducer is selected 
longer than that of the two adjacent vertical transfer 
electrodes 7a, 9a to widen a read channel width W of a 
transfer gate section 11a. 
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!|6j*«ffi8 a , 9 a<DTaSfc«*^m?^#«£*l 
& . £ IC . 1 4 fcfc V ^TSttTKiH«fii 6 a KEPflO 

®TfgjM1tS8a. 9 a, 6 a<OT«B5fc<^«-9«W*« 

[0034] zlx. mmt SI,zt5^Xmm.mMWM8 

tei^m®9 a , 6 aoTrnzcrtfrm^wmmmzti 

-6. Clc7)J:3fcWr<):SggJv^xSrEpjirt-S^htcJ;'9. 

[0035] *m&co&m<7)mifcmmmx'i$. v=7> 
x7T- / %,mzm3i&mwffi£%m& a<o^«i*L 3 £ 

L/c^ t ^JP^.. SB3ES*^ffi6 a~9 a^g 
2rlSffifc§^L< LX\^&. 
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[00 37] fcC^T. h7>X7r-lifllS:»aaT^ 
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a. 9a<omffi«L2, L4tfm!fttzm<%&Z bl±W 
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4.01 5lZiHimmt 3 . t 4<r)MffiWmimZ^ 

SVvfrtfD®BMt£ L 6 b L (L2, L4 = L6) , ftM 

0iH -tlcfa** d (5 t^CJtr h -r y ^-v/ua^ < % 
[0041] &k$mWMMi±. X7->is*r)\s)VJ TcO 

h t . B^i t 3 fcrtitt & ft^clSi!i«?qf*Q Hi k x 

2l±kXH2X (2L5-L6) fcSr*. 
[0042] *HJfe^«<0®f*«t^aT{i. Sttte 

tHttfcS^, 06 ( b ) fciirmsgt 3<0J; 5* 
2«ffi#a«®fi0t§. n-U^VLcOSa^WPXdi 

s. iwiiis, S2oomfiK^m«sgJt**m»o^ 

i'^rt'AijTHlJifjJfc-jgffifcSrS. Lfc^t, 
[0 04 3] -2k 06 (c ) fc^-mifilt40ia^ 

$im<%hhx s r'y>'->r)wv)T\\2ifim&L^ mz 

If. WfBTK**-* *JkR (2L5-L6) < * 

Ktt. L 2 £ Q 1 £ Q 2 5-Sf/c^eH^I6^i-& 

[ 0 0 4 4 ] , fi!*J±SiHSae««i^)m«^£«< 

$ ixT 0 . 1 0 OSteStf 2 u mnmiTX' 

htxiittiilfy 'J ySTOhPB* 6 C i: , m+ 
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-vRi/mmccDZTjk-tmmy-mmT&z. mix 
*wi*nc3w**. affl^ri6i^2M*^-o^L 

[00463 -rsr*>*> , *mm<oBm.<r)mt¥tmmwx' 
mz, xois»ayfre,tc&mmffimi&6b, 7b. 

8b, 9bSr*t-^Sii:CCD5b^tfttt^iX-CV^. 

^ix^4o^iee^««§6 b-9bi±, zti?ti&m 
F4ri;i;:i£fi£>;h.T^6. lt. *«o3*>iocog 

11gilimii8b3{phvyX7r-fSfl62:*iaTV^. «I 
^^>SlStejll«ffi6b-9b<0frB«iSJi, 03. 04 

izvkLtzmmnmmn 1 <o»«gia<9fl§iii: wire* 

[0047] 2f^Ug<7)^«oll«cg^SO!^li:. h 
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H# 1 < . 3&*oSUa3i^i 8bt itSNK o 

i ^msmmmm e b o«fii**>* 2 s a tcft v ^ c: t x-$> 

ffi8bWlffift?:2. 0jum£U:tfi<t6;}:m 
S. 

[0048]I16<0y$aWy 3 ^SJ: i 3, h7 

yx7T-^-bSi Obcoss*aiL^-\'*/Maw ( = 

»ll]|E^im«i8 b cOSfii^ ) W 2 . Ou mO^OS^ 
*y*£:t£LTt>. g«14V-C7 4-hr'f^-H4<JD 

g^iiJ L^T-T S ^ t . dOipfcr^ISS^ 

[0049] tz^x\ mm<mm(Dnzti^-cmiL 
tcmemmffimmwrnrngAmmzm < 

[00 50] *HS6^«-C«. h5^7r 

-H«S£**a-C l->SSiI«Kilimg8 b tJ^HOHiagjIim 
ffi6b, 7b, 9bK6Jlin$ft£IK!&.K/I';*.0Vl , ^ 

V2, *V4<0$H;H/<;KVMlttl>) ^. h7 

r-m«i^ia-cv^giiaoiimfiS8 b tepjn? 

[005 1] h^yx^T-mffi^iaTO&SKtei* 
«S8b«. h^yxyr-y-VUl 0b<oL#^ffi 
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&\ Z<0 5 HiH^PV M 2 jettJSLht=±»f T L 

ccd 5 b*c«jr*««*aj*ii*w>T dfrh-eb 
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Tt7th^ K4*»^>MacCD 5btm#Jt>^ 
^ffiSixS z k l±%\,V>>t>T$>&. 
[00 53]t«r*^ £it^ftra6i*mfii6b, 7 
b . 9 b fcl^JirrS 5 H*1/^VM 1 ti. SH^Hfl 
iifcO L £ </ >fflSJKi T-^(i€E2r±tf S £ k tfX't* & . 

8 b ^Epflirf 5 .1 k CDX^ h 5 K/H"</l'VM2fc: 

[0054] 08{i, tLtOJ: 3&®E!£Sgfcft-oT§* 

t^t ^(ottf^osjiTiKi^iratsiiTis^mfii 6 b 

~9bt^RJJ^$^^SIS6>'^V^XcO^0T'^> , ), 09 

«i, H8<?5#^jt o - 1 5 tctjttsm^^^sa^ 
m&wifcf-Zvk-fXT- y ^ ■* nmx'*> & . 

[0 0 5 5] f7^7r h mWMmWM 
M2i:U ^-iU^K0SHIBill«Sg6b, 7b, 9bt: 

SJJnSftSlH^svi^tfvi , 0V2, *V4<o5H;u 

K/H£VM1 fc-f*. d^T, VM1>VM2T& 

[oo56] *mm<mmcommmgiw.izt5v&M.^ 
jj<mwt&mm<mmmft£n ^x a „ fcfctrfa, n 
m<mmni kmmx-bz. -rzb-h. vmt 1 . t 

3, t 5<OJ;d^2o<^lJ!S*mfliTai5tgS$^ 

W&Zlxhmi&OliWTZ* nftfttf ( Q 1 2 ) , 
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[36oj§<o3&SI] *«BBtc«tatr, a^ltc^l8co«kd 
2-?<DSiME&mfl&«J: 9 *>«<-*-££££ J: 



[0058] 4*:. m-$m2izim<?>*oiz. m*)&o 
xoizmz-tzztiz**). wckmmMa.z&T2-*t 

[00 59] 4fc. »RJH3tcB*fc>J:3fc. SfflJSiM 

5iEmft)m> tsfic c d izm^wM zwiz-m 

Mzt$.<-tZ>Zktf-V$&. 
[0060] *7t. IB^4 tciet6<o «t 5 ic, h =7 yx 

7 r -mm sr mtex v -> s mmm^mmcommmm^co 

E&it-rsck*^, *z%yj-h$ y7uyi;t:m& 
-fhzkWX'Zt. *<om&i±. h7yx7r-WM* 
max^&mwffimmkmyistt^mmmjm&w 

«S£2#BfcJ|<U $e>lzh7yx7T-WMZm 

f3x\>^mmmk^m\m<ommtzm^m^mMmzm 

0t»S<-ri»£i:fc:«k»3, IS^l<D@ft«®^Mi:Jt 

[an i <v§mmm.k ^ccdi«; 

mm&sco 7*\>yMt- p&xsmmc c d ^^-tsi^ 

[02] CCDE«jgfi^fiC07*b^^-H&t^ 
SittCCD Sr^THl «:Jfc*cL^ <fc OPffl^ffiMT'* 
£. 

[03] 02OA-ASRffi0T«>a. 
[04] 02^B-B»»riiD0-C'fcl.. 

[05] mwsm$m<?>m&&izm-&*"ryis*>u 

[06] 01<OCCD®i4cJg«J|gfciJ{t4S^^ 

mx-hh. 

[07] *^co^2c7>ieS6c7)}g®k^:&CCDSI«: 
Sfl^S<?5 7 * h r >f ^- K&t/SitC C D $-^rT«^ 
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r— 1Rffifc*lttaTV*4Si6(B&«B (8b) OSiWBi* 
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